Protective effect of leptin-mediated caveolin-1 expression on neurons after spinal cord injury.
Spinal cord injury (SCI) causes long-term disability and has no effective clinical treatment. After SCI, extracellular adenosine triphosphate (ATP) leads to an influx of extracellular Ca2+, and this Ca2+ overload causes neuronal toxicosis and apoptosis. The biological functions of leptin have been widely investigated in the central nervous system. In this study, we discovered that the administration of leptin could improve locomotor recovery following SCI. The aim of this study was to determine the neuroprotective mechanism of leptin in vivo and in vitro. The neuronal apoptosis and Ca2+ imaging signal induced by ATP were suppressed by leptin, due to elevated caveolin-1 expression. In vivo two-photon observations revealed that leptin reduced the neuronal Ca2+ imaging signal in the exposed spinal cords of live Thy1-YFP mice. In conclusion, leptin promotes locomotor functional recovery and suppresses neuronal impairment after SCI, suggesting that leptin has a promising clinical therapeutic value for treatment of SCI.